
Abstract. Background/Aim: This study analyzed the
characteristics of patients with COVID-19 with major events
during the first days of hospitalization. Patients and Methods:
This is a retrospective analysis of prospectively collected data
from consecutive patients admitted to two hospitals in Athens,
Greece. The characteristics of patients with COVID-19 who
suffered the primary endpoint (venous thromboembolic
events, intubation, and death) during the first days of
hospitalization were analyzed. Results: Among 95 patients
included in the analysis, 21 presented with major adverse
events during a median follow-up of 13 days. More than 50%
of these patients presented with a major event during the first
3 days. Anticoagulation treatment was inversely associated
with the cumulative incidence of the primary endpoint
[hazard ratio=0.16 (95% confidence interval=0.06-0.47)].
Patients with major events were older, with lower baseline
SatO2, and higher number of Wells’ criteria and Charlson
comorbidity index. Among these patients, those with
hypertension were at higher risk for early occurrence of
events (≤ first three days of hospitalization). Conclusion:

Major adverse events may occur early in hospitalized patients
with COVID-19 with a high-risk profile. Anticoagulation
treatment appears to reduce this risk and thus prompt
thromboprophylaxis should be employed in these patients.

Coronavirus disease 2019 (COVID-19) is mainly
characterized by respiratory symptoms, but other
complications, including thromboembolic events, may also
evolve (1, 2). In a previous report regarding hospitalized
patients with COVID-19, anticoagulation treatment was
shown to positively impact prognosis by inhibiting both
coagulation and inflammatory cascades, with intermediate or
therapeutic dosages (according to weight and GFR) of low
molecular weight heparin and Fondaparinux presenting the
highest benefit (3). This brief report from the ETHRA
dataset, which included patients with COVID-19 enrolled in
a protocol of stratified anticoagulation dosing (no
anticoagulation, prophylactic, intermediate, and therapeutic
groups), aimed to analyze the characteristics of patients who
suffered major events during the first days of their
hospitalization (3). 

Patients and Methods

Details regarding the study protocol and patients’ characteristics
have been described previously (3). In brief, this study included
patients with COVID-19 admitted to two public hospitals in Athens,
Greece (“Sotiria” General Hospital of Respiratory Diseases,
“Pammakaristos” General Hospital). The primary endpoint consisted
of venous thromboembolic events (VTE), intubations and deaths
during the first 14 days since hospitalization. The study was
approved by the Institutional Ethical Committees and the need for
informed consent was waived. Mean values [standard deviation
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(SD)] were used for normally distributed data and median
[interquartile range (IQR): 25th percentile to 75th percentile] for
data not normally distributed. Chi-square test was used for
comparison of percentages and t-test or Mann–Whitney test for
comparison of quantitative variables. Cox regression analysis was
performed for identifying determinants of the cumulative incidence
of the endpoint in the whole population. Administration of
anticoagulant therapy, age, gender, smoking, history of
hypertension, history of diabetes, baseline oxygen saturation
(SatO2), baseline systolic blood pressure, Wells’ criteria, Charlson
score and time interval from symptoms onset to admission were
entered in the analysis according to stepwise process. Significance
was set at 0.05 level. Statistical package IBM SPSS Statistics for
Windows, Version 21.0. (IBM Corp, Armonk, NY, USA) was used.

Results

Ninety-five patients were included in the analysis [mean
age: 59.5 years (19.1), 61% males, 27% hypertensives, 21%
smokers, 8% diabetics]. Of these, 84% were administered
anticoagulation treatment, with 32% receiving prophylactic
anticoagulation dose, 53% intermediate dose, and 15%
therapeutic dose. A total of 21 events (4 deaths, 17
intubations) were recorded during a mean follow-up of 13.3
(7.0) days. Mean time from hospital admission to the
occurrence of any event was 3.9 (2.0) days. Cox-regression
analysis indicated that the use of anticoagulation treatment
was inversely associated with the cumulative incidence of
the primary endpoint [hazard ratio (HR)=0.16; 95%
confidence interval (CI)=0.06-0.47] (Figure 1), whereas
male gender (HR=1.7; 95%CI=1.1-1.9), age (HR=1.1;
95%CI=1.0-1.1), number of Wells’ criteria (HR=1.5;
95%CI=1.0-2.2) and smoking (HR=3.7; 95%CI=1.3-10.7)
were associated with the outcome. The primary endpoint
occurred more often in older patients and patients with
lower baseline SatO2, higher number of Wells’ criteria and

higher Charlson comorbidity index (all p<0.05 for those
with events versus those without). Almost half of the
patients with major events presented them during the first 3
days of hospitalization. Table I presents the characteristics
of the patients with adverse events during the first three
days and beyond the first three days of hospitalization.
Hypertensive patients seemed to be at higher risk for early
occurrence of events. In addition, patients with early
occurrence of events tended to present a more delayed
hospital admission since symptoms onset.
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Table I. Characteristics of the patients with adverse events within the first 3 days and beyond the first 3 days of hospitalization presented as numbers
(percentage), mean (SD) or median (interquartile range).

Variable                                                                                                                ≤3 days (n=11)                                                      >3 days (n=10)

Age (years)                                                                                                             69.3 (12.7)                                                             76.4 (12.1)
Males                                                                                                                          8 (73)                                                                     8 (80)
Smoking                                                                                                                     4 (36)                                                                     2 (20)
Hypertension                                                                                                              6 (55)                                                                    1 (10)*
Diabetes                                                                                                                       2 (18)                                                                     1 (10)
Systolic blood pressure (mmHg)                                                                   130.0 (110.0, 150.0)                                            120.0 (106.25, 135.0) 
O2 Saturation (%)                                                                                              95.0 (93.0, 96.0)                                                 95.0 (91.75, 96.25)
Wells’ criteria                                                                                                        1.0 (0.0, 1.5)                                                        0.0 (0.0, 1.13)
Charlson Comorbidity index                                                                                3.0 (2.0, 5.0)                                                        5.0 (2.75, 6.0)
Days from symptoms onset to hospital admission                                            9.0 (6.0, 11.0)                                                      7.0 (4.5, 8.0)**
Anticoagulation therapy                                                                                             7 (64)                                                                     8 (80)

*p<0.05; **p=0.07.

Figure 1. Cumulative incidence of major events in patients per
anticoagulation status adjusted for confounding factors.



Discussion

This study showed that: (i) 22% of hospitalized patients
presented with major adverse events and these occurred
during the first days of hospitalization; (ii) anticoagulation
therapy reduced the incidence of events; (iii) among the
patients with major events, those with hypertension and a
delayed admission since symptoms onset were at higher risk
for occurrence of the event during the first three days of
hospitalization. 

Previous reports have shown that patients with COVID-19
with advanced age and cardiovascular risk factors and/or
disease are at higher risk for severe disease (4, 5). Thus, ideally
all the patients with such a profile should be admitted upon
COVID-19 diagnosis for follow-up and treatment. However, it
is inevitable that many of these patients will not present severe
disease upon diagnosis and/or initial assessment. Furthermore,
considering the high occupancy of the hospitals during the
pandemic wave peaks, it is expected that many of these patients
will not be hospitalized promptly. Accumulating evidence
suggests that high risk outpatients should be treated with
anticoagulation (4, 5). Indeed, the VAS-European Independent
Foundation in Angiology/Vascular Medicine has recommended
that high risk patients with COVID-19 who receive home
treatment should be carefully assessed for thromboembolic risk
and receive thromboprophylaxis (4). Our findings support this
recommendation and highlight the need for early initiation of
thromboprophylaxis in selected patients upon diagnosis.
However, thromboprophylaxis in patients treated at home has
not been investigated and is understudied. Since the follow-up
of these patients will be assigned to the primary care doctors, it
is extremely important that selected patients should be identified
for prompt initiation of thromboprophylaxis.

In conclusion, the findings of this study indicate that
major adverse events occur early in hospitalized patients
with COVID-19 with a high-risk profile. Anticoagulation
treatment appears to reduce this risk and prompt
anticoagulation treatment should be initiated upon diagnosis
and even before hospital admission in patients at risk for
severe disease.
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